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(54) PRODUCTION OF ALUMINUM PLATE USING CONTINUOUS CASTING AND ROLLING APPARATUS 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a producing method for an aluminum plate having no linear flaw caused by 
coagulated TiB2 grain and a continuous casting and rolling apparatus for forming the aluminum plate using this producing 
method. 

SOLUTION: In the continuous casting and rolling apparatus for forming the aluminum plate, with which molten metal is 
supplied into the casting and rolling means from a molten metal supplying nozzle, and cast and rolled with the casting and 
rolling means and the cast plate is formed, a recessed part having notch part at the upper end part in the front direction 
to a flowing passage, is formed on the bottom surface of the flowing passage, in which the molten metal flows to the 
molten metal supplying nozzle, and the coagulated TiB2 grain containing in the molten metal is deposited into the 
recessed part and removed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of an aluminum plate using a continuous casting rolling mill for aluminum plate formation 
which has a crevice which has a notch to a flow direction on the channel bottom of an aluminum molten metal at a front 
upper bed part. 

[Claim 2]A manufacturing method of the aluminum plate according to claim 1, wherein this crevice has a notch also in a 
next upper bed part to a flow direction further. 

[Claim 3]A continuous casting rolling mill for aluminum plate formation having a crevice which has a notch to a flow 
direction on the channel bottom of an aluminum molten metal at a front upper bed part. 

[Claim 4]The continuous casting rolling mill for aluminum plate formation according to claim 3, wherein this crevice has a 
notch also in a next upper bed part to a flow direction further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of an aluminum plate and the continuous 
casting rolling mill for aluminum plate formation which use the continuous casting rolling mill for aluminum plate formation. 
[0002] 

[Description of the Prior Art]The continuous casting rolling mill is used for manufacture of the base material for 
planography blocks of a photosensitive planographic printing plate. 

As indicated by JP,8-49034,A and JP,8-73974A it is a device which supplies the molten metal of an aluminum alloy 
between the roll kneaders of a couple from a molten metal feeding nozzle, carries out casting roiling of said molten metal 
by rotation of the roll kneader of a couple, and forms a cast metal plate. 

However, with the continuous casting rolling mill of a statement, to JP,8-49034A or JP,8-73974A It is easy to condense 
the particles of TiB2 added by the molten metal of an aluminum alloy as crystal minuteness making material on the way. 
and there is a problem that a muscle occurs intermittently on the surface of a cast metal plate by the particles of this 
condensed TiB2. When the quality of a cast metal plate manufactures a photosensitive planographic printing plate, they 
are important requirements, and since this muscle will surface notably and will pose a problem if mechanical surface 
roughening, chemical surface roughening, or electrochemical surface roughening is performed especially, it needs to 
prevent generating of a muscle. On the other hand, although the molten metal was passed to the ceramic tube filter and 
the particles of TiB2 are removed in JP.60-230944,A or a device given in Japanese Patent Application No. 8-207222, 
Since the probability that the particles of big and rough TiB2 will pass through the crevice between ceramic tube filters 
will increase if prolonged operation is performed, it does not become fundamental solution. In not adding TiB2 as crystal 
minuteness making material, cast structure becomes uneven, and a mechanical strength varies, or it becomes easy to 
generate a streak, and the fault of spoiling the appearance of a board arises. 
[0003] 

[Problem(s) to be Solved by the Invention]Therefore, an object of this invention is to provide the continuous casting 
rolling mill for aluminum plate formation used for the manufacturing method and this manufacturing method of an 
aluminum plate without the muscle resulting from the condensed TiB2 particles. 

[0004] 

[Means for Solving the Problem]ln a continuous casting rolling mill for aluminum plate formation which the 
above-mentioned purpose supplies a molten metal to a casting rolling means from a molten metal feeding nozzle, carries 
out casting rolling of said molten metal in said casting rolling means, and forms a cast metal plate, A crevice where said 
molten metal has a notch to a channel at an upper bed part of front on the bottom of a channel through which it flows to 
said molten metal feeding nozzle is formed, It is attained by a manufacturing method and this device of an aluminum plate 
using a continuous casting rolling mill for aluminum plate formation making said crevice sediment and removing condensed 
TiB2 particles which are contained in said molten metal. 

[0005]According to this Invention, when a molten metal flows to a molten metal feeding nozzle along a channel, 
condensed TiB2 particles which are contained in a molten metal sediment to a crevice formed in the bottom of a channel, 
and are removed in it. At this time, condensed TiB2 particles in a molten metal are easily and certainly removable by 
forming a notch In an upper bed part of crevice front to a flow direction of a molten metal, and. TiB2 particles can be 
prevented from gathering and condensing in a stagnation part by controlling stagnation produced near a crevice entrance. 
Although it does not have a notch, but TiBg particles which a wall surface of a crevice condensed to the channel bottom 
also when vertical sediment to a crevice and myogenesis of an aluminum plate by mixing of TiB2 particles decreases. If 
prolonged operation is performed and a casting throughput increases, mixing to an aluminum plate of particles of TiB2 will 
take place, and a muscle will occur too. TiB2 particles condense this in a stagnation part produced near a crevice 
entrance, and rt Is considered to be for flowing out downstream, when a flow of a molten metal is confused. By having a 
notch also In an upper bed part of the direction of crevice back to a flow direction, also when a molten metal is 
processed in large quantities, TiB2 particles condensed still more certainly are removed, and it is desirable. Since TiB2 
particles condensed by using a continuous casting rolling mill for aluminum plate formation of this invention are not 
supplied to a casting rolling means and a muscle of a TiB2 reason does not occur In a cast metal plate, a high 
photosensitive planographic printing plate of surface quality can be manufactured. 
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[0006] 

[Embodiment of the Invention]According to an accompanying drawing, it explains in full detail about the desirable 
embodiment of the continuous casting rolling mill concerning this invention below. Drawing 1 is an explanatory view 
showing the entire configuration of the continuous casting rolling mill of this embodiment. As shown in the figure, the 
continuous casting rolling mill 10 is mainly provided with the melting holding furnace 12. the guttering 14, the molten metal 
feeding nozzle 16, the rotary rollers 18 and 18 of a couple, and the coller 20. The molten metal 22 In which the ingot of 
the aluminum alloy was dissolved is accumulated in the melting holding furnace 12. The melting holding furnace 12 is 
provided with the melting holding furnace tilting machine 24, it is tilted by the electrical-motor drive of the melting holding 
furnace tilting machine 24, and the molten metal 22 accumulated in the melting holding furnace 12 is poured into the 
guttering 14. The crevice 30 which has the notch mentioned later is formed in the bottom of the guttering 14 in which the 
molten metal 22 is poured in. The level Indicator 32 which detects the liquid level in the guttering 14 is formed in the 
guttering 14, and this level indicator 32 is connected to the melting holding furnace tilting machine 24 via the control 
device 34. The control device 34 controls the melting holding furnace tilting machine 24 based on the detection liquid 
level of the level Indicator 32, and adjusts the liquid level in the guttering 14, 

[0007]The molten metal feeding nozzle 16 is formed in the figure Nakamigi end of said guttering 14, and carries out the 
regurgitation of the molten metal 22 in the guttering 14 in the direction of figure Nakamigi, The rotary rollers 18 and 18 of 
a couple are allocated in figure Nakagami down on both sides of the tip part of the molten metal feeding nozzle 16, they 
carry out casting rolling of the molten metal 22 breathed out from the molten metal feeding nozzle 1 6 by the rotation, and 
form the cast metal plate 36, and they pinch and convey the formed cast metal plate 36. The coiler 20 rolls round the 
cast metal plate 36 conveyed by the rotary rollers 18 and 18 of a couple. The cutting machine 38 may cut the cast metal 
plate 36 if needed. 

r0008l Drawing 2 is an expansion perspective view showing some gutterings 14 which form the crevice 30 which has the 
notch shown in drawing 1 . As shown in the figure, the 1st fire-resistant member 42 and the 2nd fire-resistant member 44 
are put together, and the crevice 30 which has a notch is formed. Drawing 3 is some front views of the guttering 14 
shown in drawing 2 , and drawing 4 is four to 4 sectional view of drawing 3 . The 1st fire-resistant member 42 and the 2nd 
fire-resistant member 44 are formed in the concave which has a notch, and the screw-thread holes 46, 46, and 46 are 
formed In each position which counters. The bolts 47, 47, and 47 are screwed in each screw-thread holes 46, 46, and 46, 
and the 1st fire-resistant member 42 and the 2nd fire-resistant member 44 are concluded. The slot 43 which has a notch 
is formed in the upper part where the left end side in drawing 4 was blockaded by the 1st fire-resistant member 42, and 
the slot 45 where the drawing 4 Nakamigi end face was blockaded is formed in the 2nd fire-resistant member 44. The 
crevice 30 which the slot 43 and the slot 45 are put together, and has a notch is formed. The structure of a crevice Is 
not limited to the structure of drawing 2 , 3, and 4 statement, but as long as it fulfills the main point of this application, it 
may use the thing of what kind of structure. 

[0009]As for the shape of the notch in 4-4 sectional view shown in drawing 4 . It Is preferred that notch height is not less 
than 10 mm, and notch width is not less than 5 mm. Notch height is lower than 10 mm. or when notch width is smaller 
than 5 mm, a muscle occurs in an aluminum plate. In a molten metal, to a flow direction, the front part wall side of a 
crevice is collided with, stagnation occurs, or an eddy style occurs, and this is considered for sedimentation of 
condensation TiBg particles not to fully take place. By having a notch also in the back upper bed part of a crevice to a 
flow direction, impurities, such as TiB2 particles which carried out full condensation further, can be removed, and it Is 
desirable. It is preferred that notch height is not less than 10 mm, and notch width is not less than 5 mm as shape of the 
notch of the back upper bed part of this. As for the depth (height from a crevice low surface part to a channel base part) 
of a crevice, in the overall shape of a crevice of having a notch, it is preferred that it Is 2 to 5 times the depth of a 
channel. Since a device becomes large too much and removal of the molten metal after the end of casting is difficult 
when the depth of a crevice exceeds 5 times of the depth of a channel, it is not realistic. When the depth of a crevice Is 
shallow, including big and rough TIBg particles, re-surFacing of various impurities takes place easily, and generating of the 
muscle of a cast metal plate takes place. As for the opening length (longest portion of the crevice opening In a flow 
direction) of the flow direction of a crevice, it is preferred that it is 1 to 10 times the depth of a channel. Molten metal 
(aluminum) which a device will become large too much and will remain in the crevice after the end of casting if the 
opening length of a crevice exceeds 10 times Since a lost part increases, it is not realistic. Sufficient sedimentation of the 
TiBg particles condensed when opening length was not long enough does not take place, but generating of the muscle of 

a cast metal plate takes place. 

rOQIOl Drawing 5 is an explanatory view showing the composition of the cold rolling mill 50. The cold rolling mill 50 
comprises the work rolls 56 and 56 of the couple which was provided between the coil sending machine 52 and the coil 
winder 54, and was provided on both sides of the cast metal plate 36. and the back up roll 58 ****(ed) by the work rolls 
56 and 56 of the couple. As for the board 36 with which even the coil winder 54 is conveyed from the coil sending 
machine 52, cold rolling is performed by rotation of the work rolls 56 and 56 of a couple. An intermediate roll may be 
formed between the back up roll and a work roll, and the back up roll and two or more intermediate rolls may be formed. 
[001 ll Drawing 6 is an explanatory view showing the composition of the continuous-annealing device 60. The 
continuous-annealing device 60 Is formed between the sending machine 62 and the winder 64, and heat treatment is 
performed when the cold-rolled board with which even the winder 64 is conveyed from the sending machine 62 passes 
the continuous-annealing device 60. Drawing 7 is an explanatory view showing the composition of the batch-annealing 
device 70. The batch-annealing device 70 is provided with the support plate 72 and the stoppers 74 and 74 of the couple 
provided in the figure Nakagami side. It is cold-rolled with the cold rolling mill of drawing 5, the rolled-round coil is laid In 
the support plate 72, and heat treatment Is performed. 
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rQ012l Drawing 8 is an explanatory view showing the composition of the orthodontic appliance 80. the orthodontic 
appliance 80 is formed between the sending machine 82 and the winder 84 — two or more connection rollers 86 and 86 ... 
is provided in accordance with the conveyance course of a board. The boards with which even the winder 64 is conveyed 
from the sending machine 62 are two or more correction rollers 86 and 86, being able to give tension between a sending 
machine and a winder... The core set is corrected by rotation. 

[0013]Next. an operation of the constituted continuous casting rolling mill is explained like the above. The melting holding 
furnace 12 of drawing 1 holds the molten metal 22 in which the ingot of the aluminum alloy was dissolved. The level 
indicator 32 detects the liquid level in the guttering 14, and the control device 34 controls the melting holding furnace 
tilting machine 24 based on this detection liquid level, **** the holding furnace 12 by electrical-motor drive, and it pours 
the molten metal 22 in the melting holding furnace 12 Into the guttering 14. 

[0014]The molten metal 22 poured in into the guttering 14 flows in the direction of figure Nakamigi, and is breathed out 
between the rotary rollers 18 and 18 of a couple from the molten metal feeding nozzle 16. Although the detailed particles 
of TiB2 contained in the molten metal 22 are distributed in a molten metal at this time, it is incorporated into a cast metal 
plate through the nozzle 16 and an operation of crystal minuteness making is shown, big and rough particles sediment and 
a bottom is easily covered with them. To the specific gravity 2.7 of aluminum, since the specific gravity of TIB^ is as large 
as 4.5, especially big and rough particles sediment to the crevice 30 which has a notch, and separation removal is easy to 
be carried out from aluminum. In addition, since stagnation does not produce easily the crevice which has a notch near [ 
the ] an entrance, it does not happen easily that detailed particles remain in a stagnation part and condense. Therefore, 
big and rough TiB2 particles are not breathed out between the rotary rollers 18 and 18 of a couple from the molten metal 

feeding nozzle 16. 

[0015]The rotary rollers 18 and 18 of a couple carry out casting rolling of the molten metal breathed out from the molten 
metal feeding nozzle 16 by the rotation, and form the cast metal plate 36. Since big and rough TiBg leading to the 
myogenesis does not mix at this time, the high cast metal plate 36 of surface quality without a muscle can be obtained. 
The rotating rotary rollers 18 and 18 of a couple carry out pinching conveyance of the cast metal plate 36. and are rolled 
round by the coiler 20. The cutting machine 38 may cut to fixed length if needed. 

[0016]Next. it cold-rolls to the cast metal plate 36 rolled round by the coiler 20 with the cold rolling mill 50 shown in 
drawing 5. and heat-treats with the batch-annealing device 70 shown in the continuous-annealing device 60 or drawing 7 
shown in drawing 6 . Cold rolling and heat treatment are performed for equalization and flattening of the organization of 
the cast metal plate 36, and intensity control to accumulate, and only either may be performed if needed. In performing 
both cold rolling and heat treatment, it makes 0.5-3-mm thickness to the cast metal plate 36 by which casting rolling was 
carried out at 0 1-0.5-mm thickness. In not heat-treating, it makes 0.1-0.5-mm thickness only with cold rolling. When 
using the continuous-annealing device 60 for heat treatment, it is 1-600 at 400 to 600 In using a second deed and the 
batch-annealing device 70, it carries out at 300-600 degrees for 1 to 1 2 hours. 

[0017]Subsequently, the smoothness of a rolled plate is corrected with the orthodontic appliance 56 shown in drawing 8 . 
then, mechanical or electric in the surface of the cast metal plate 36 — or surface roughening is carried out chemically 
or electrochemically. and the base material for planography blocks is made. Image exposure of the photosensitive coat is 
provided and carried out to this base material for planography blocks, it is developed to it, it engraves to it. and a 
photosensitive planographic printing plate is completed. This photosensitive planographic printing plate can be 
manufactured with high quality with improvement in the surface quality of the cast metal plate 36. 
[00181 

[Example]Hereafter, an example explains this invention concretely. Continuous casting rolling of the cast metal plate 36 
was carried out as follows using the continuous casting rolling mill 10 shown in drawing 1. first, the melting holding furnace 
12 — Fe-0 30 weight % (the following — the same) The molten metal 22 was adjusted so that it might become the 
remaining aluminum and an inevitable impurity Si:0.05% and Cu:0.01%, and it maintained to 775 **. Lean the melting holding 
furnace 12, fill the guttering 14 with the molten metal 22, and it was made to breathe out between the rotary rollers 18 
and 18 of a couple from the molten metal feeding nozzle 16. and continuous casting rolling of 7.0-mm-thick cast metal 
plate B6 was carried out. solidifying and cooling between the rotary rollers 18 and 18.Under the present circumstances, 
the molten metal 22 of the guttering 14 is supplied by making the alloy wire 23 of aluminum-Ti(5%)-B (1%) into a crystal 
minuteness making agent, and the speed of supply was set up and it was made to dissolve so that the Ti concentration m 
the molten metal 22 may be 0.01%. Drawing 9 is a figure showing the experimental result which compared the surface 
quality of the cast metal plate 36 in each casting throughput at the time of changing various shape of the crevice 30. In 
Example 1. continuous casting was performed in the upper bed part in front of the flow direction of a low surface part [ 
channel ] using the guttering in which the crevice which has a notch was formed. In Example 2. continuous casting was 
performed before a flow direction and at the Gokami end using the crevice which has a notch. The example which cast 
using the guttering which formed the crevice without a notch as the comparative example 1 was shown. The example 
which cast using the guttering with a flat channel base part in which the crevice is not formed as the comparative 
example 2 was shown. The outline dimensions of the device of an example and a comparative example are as follows. 
[0019] 

channel Crevice Crevice pars basilaris ossis occipitalis Front notch The back notch depth . Depth Length Height x width 
Height X width example 1 30mm 60mm 30mm 20x10mm - Example 2 30mm 60mm 30mm 20x10mm 20x10mm comparative 

example 1 30mm 60mm 30mm - - comparative ex^ mnl^ 2 30 mm [0020]During casting, the melt surface level of 

the guttering 14 was measured with the level indicator 32, the melting holding furnace tilting machine 24 of the melting 
holding furnace 1 2 was controlled via the control device 34, and the amount of supply of the molten metal was fixed. The 
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sample produced in this way was rolled round by the coller 20, and rt cut suitably with the cutting machine 38. and was 
considered as the sample web. Subsequently, each sample web was cold-rolled to 1.5-mm thickness with the cold rolling 
mill 50 shown In drawing 5 . and it heat-treated by annealing for 10 hours by 480 ** with the batch type annealing device 
70 shown In drawing 7 . And each cast metal plate 36 was again cold-rolled with the cold rolling mill 50 shown in drawing 5 , 
and 0.24-mm thickness was made. 

[0021]Next, in order to check the level of the muscle of Ti reason, after performing alkali etching processing for 30 
seconds for each board to which 0.24-mm thickness was made at 60 ** using sodium aluminate 

(aluminum 10%:NaOH30%) liquid, a sulfuric acid solution performs DESUMATTO — nitric acid ****** — surface 
roughening was carried out electrochemlcally. It was evaluated whether the muscle would have occurred to each board in 
the state. As a result, it Is although a muscle is not accepted to 400 kg of throughputs in Example 1 (O). (** to which the 
muscle was accepted a little when 1000 kg was processed). In Example 2 which uses the guttering in which the crevice 
which has a notch was formed also in the upper bed part after a flow direction, the muscle was not accepted in which 
throughput, (x) to which the muscle was clearly accepted when the throughput increased more than this although a 
muscle was not accepted at 100 kg of throughputs in the comparative example 1 which uses the guttering which has a 
crevice which does not have a notch . In the comparative example 2 which uses the guttering which does not have a 
crevice, the muscle was clearly accepted also in which throughput. 

[0022]It is EPMA (an electron probe microanalyzer, JEOL JXA-8800M) to the cast metal plate 36 of the comparative 
examples 1 and 2. When surface analysis was conducted, it was checked that TiB2 is carrying out segregation to the 
generated muscle. The impurity which will be believed to be the wreckage of the molten metal 22 in the crevice 30 if the 
molten metal 22 is discharged from the guttering 14 and the crevice 30 after the above-mentioned foundry practice Is 
completed existed, when the impurity was analyzed. TIBg was detected at high concentration, and it checked that big and 
rough TiB2 particles were sedimenting to the crevice. In the comparative example 1, since the wall surface in front of the 
flow direction of a crevice is vertical, a molten metal collides with this wall surface, and with a flow, since generating or an 
eddy style occurs, stagnation. Big and rough TIB2 (Impurity) Since It was not fully able to sediment and TiB2 which 
stagnated in stagnation condensed and big and rough TiB2 particles were formed, it is thought that the muscle occurred. 
As for the shape of each crevice 30 of Examples 1 and 2, this result shows that TiB2 particles sediment easilier than the 
crevice 30 of the shape of the comparative example 1. 

[0023] u- ^ • u * 

[Effect of the Invention]ln this Invention, an aluminum plate is formed in the bottom of a channel using this device about 
aluminum plate formation ****** casting pressure ****** which has an upper bed part in front of a flow direction, and a 
crevice which has a notch also in a next upper bed part still more preferably. 

Therefore, since it can avoid mixing in a cast metal plate the big and rough TiBg particles contained in a molten metal, an 
aluminum plate without a muscle can be manufactured. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rPrawing H it is an explanatory view showing the entire configuration of the continuous casting rolling mill of this 

embodiment. ,j -i 

fPravrfing 2ll t is an expansion perspective view showing some gutterings which form the crevice shown m drawing 1 . 

fPrawIng 3lT hev are some front views of the guttering shown in drawing 2. 

fDrav >/i ng 4ll t is a sectional view which meets four to 4 line of drawing 3. 

[Drawing 5] lt is an explanatory view of a cold rolling mill. 

[Drawing 6l lt is an explanatory view of a continuous-annealing device. 

[Drawing 7]I t Is an explanatory view of a batch-annealing device. 

[Drawing 8ll t is an explanatory view of the orthodontic appliance. 

[Drawing 9ll t is a figure showing the experimental result which compared the surface quality of the cast metal plate at 

the time of changing the shape of a crevice. 

[Description of Notations] 

10 — Continuous casting rolling mill 

12 — Melting holding furnace 

14 — Guttering 

16 — Molten metal feeding nozzle 

18 — Rotary roller 

22 — Molten metal 

30 — Crevice 

36 — Cast metal plate 



[Translation done.] 
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